Behavior of graft and host cells in underlying subchondral bone after transplantation of osteochondral autograft.
Transplantation of osteochondral autograft is widely used as a therapeutic strategy for the defect of articular cartilage. In the repair process, although underlying subchondral bone becomes necrotic and then is followed by bone reconstruction, the fate of graft and host cells during remodeling of underlying subchondral bone has not been elucidated. The objectives of this study were to establish a method to follow graft and host cells after transplantation of osteochondral autograft, and to elucidate the fate of both graft and host cells during remodeling of underlying subchondral bone. For these purposes, autologous transplantation models employing transgenic rats and wild-type rats, which were genetically identical to each other except for transgenes, were used. Two transplantation models were designed so that either the graft or the host cells had transgenes. Model I: transgenic rats were the donor, and wild-type rats were the recipient; model II: conversely, wild-type rats were the donor, and transgenic rats were the recipient. The grafted bone marrow cells and osteocytes in the trabeculae survived in the graft at 3 weeks after transplantation. Invasion of the host bone marrow cells into the graft was also found. Thus, bone marrow cells in the host as well as both bone marrow cells and osteocytes in the graft could potentially participate in the remodeling of underlying subchondral bone. Furthermore, the interface between graft and host was consisted with both graft and host derived cells. Since new bone formation was found in this space, both graft and host cells could have the potential to contribute to remodeling of underlying subchondral bone. The two models of the transplantations using the transgenic rats were found to be beneficial in following graft cells as well as host cells and in understanding their function on healing after autologous transplantation.